COST AS AN

INDEPENDENT

VARIABLE

CAIV Impact on Program Management

Expect Conflict, But Don’t Allow It to
Corrupt Your Methodology

his article presents the means

by which the Grizzly vehicle

program dropped its Average

Unit Procurement Cost (AUPC)

from approximately $6.75 mil-
lion in FY95 constant dollars (C$) to
$5.07 million in FY95 C$ via the use
of acquisition reform initiatives. None
of these initiatives are particularly
innovative if considered from a busi-
ness perspective. What was new was
their use collectively to manage, and
the top-down emphasis placed on the
use of these initiatives.

Background

To begin, AUPC is the average cost for
a defense system in the production
phase of the system’s life cycle. To
derive AUPC, the sum of system pro-
duction costs across all fiscal years of
production is divided by the total vehi-
cle quantity that can be produced
across all years at that production cost.
Production costs include contractor
and government facilitization, manu-
facturing, management, and fielding.
In the development of system cost esti-
mates, the life-cycle model used by
cost estimators groups life-cycle costs
with research and development costs
under the 1.0 cost elements, procure-
ment costs in the 2.0 cost elements,
and operations and sustainment in the
3.0 cost elements. The production
costs used to calculate AUPC defined
in life-cycle cost estimate terms are the
costs located in cost elements 2.0 to
2.10. Again, these costs include such
things as initial production facilities
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(cost element 2.011), manufacturing
(cost element 2.021), system test and
evaluation (cost element 2.05), sys-
tem/project management (cost ele-
ment 2.06), and fielding (cost element
2.10).

At Milestone T (MS 1), the Milestone
Decision Authority (MDA) judges

whether a system should enter into the
Program Definition and Risk Reduc-
tion phase (formerly Advanced Devel-
opment [AD] phase), and if approved
for the phase, technological solutions
then migrate into a system concept. At
MS 1, the estimate of AUPC for the
Grizzly vehicle was around $3.6 mil-
lion in FY92 C$. Three years later, and
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a year prior to the planned Milestone
11 decision, the revised, validated esti-
mate of production costs indicated
that AUPC was about $6.5 million in
FYO92 C$ ($6.75 million in FY95 C$).
The factors that led to an almost dou-
bling of AUPC were: underestimated
and new technical requirements, limit-
ed historic data upon which to base
the original cost estimate, and pres-
sures from management during the
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development of the original estimate
to assume that lower projections for

estimated program cost were the most
likely.

In addition to the increase in produc-
tion costs, Research, Development,
Test, and Evaluation (RDT&E) costs
also came in at an increased cost—
roughly $254.6 million in FY92 C$
($271.0 million in FY95 C$), from an
MS I total of approximately $84.6 mil-
lion in FY92 C$. The reasons for the
increase in the RDT&E cost were the

same as those that caused the produc-
tion cost increase; moreover, the
RDT&E cost increase was the result of
a planned RDT&E phase which, in
execution, was too short to support
system design maturation require-
ments.

Enter Acquisition Reform
About the same time that the cost esti-
mators calculated the $6.7-million

cost, schedule, and
technical program
objectives placed
primary emphasis on
the accomplishment of
program schedule,
closely followed by
technical. Although
important, cost
objectives came in a
lagging third.
AUPC, the concept of acquisition
reform started to filter down to Pro-
gram Executive Office (PEO)/Program
Management Office (PMO) levels.
Acquisition reform in my PMO had a
significant impact.
Before the implementation of acquisi-
tion reform initiatives, the priority
assigned to cost, schedule, and techni-
cal program objectives placed primary

emphasis on the accomplishment of
program schedule, closely followed by

technical. Although important, cost
objectives came in a lagging third.

With the advent of acquisition reform,
the prioritization of objectives now
appears reversed. The new manage-
ment direction appears to make cost
its No. 1 priority, closely followed by
technical. This was especially my
impression when my Program Manag-
er (PM) communicated the increase in
AUPC to the PEO.

The PEO response to the PMO pro-
jected increase to AUPC was that the
increase to the estimate of AUPC from
Milestone I was unaffordable: much
lower program costs would have to be
developed as the basis for the upcom-
ing Program Objective Memorandum
budget submission. The PEO direction
to the PMO was to bring down unit
procurement cost; to accomplish a
lowered procurement cost, the PMO
was to work with the contractor and
the combat developer to identify pro-
gram savings through the use of acqui-
sition reform initiatives. Understand-
ably, the PEO wanted assurance of the
validity of program cost savings
achieved, and cautioned the PMO that
any decrease to AUPC had to be one
that the contractor was willing to “buy
into.” That is, the contractor had to
agree that the production contract cost
of the target AUPC would be the actu-
al contract cost when the system went
into production.

Identification of Cost Drivers
and Opportunities For Savings
After the PEO communicated that pro-
gram costs must be lowered, the PMO
began to develop a process to lower
program AUPC. The first step was
analysis at the action-officer level to
identify program cost drivers, and
opportunities for cost savings. Since
this was to be a joint government/con-
tractor effort, as part of this analysis
government and contractor cost per-
sonnel met to determine if the contrac-
tor’s estimates for manufacturing costs
reconciled with government estimates.
If government costs for manufacturing
did not reconcile with the contractor,
we needed to know why, and to devel-
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op adjustments to government and/or
contractor cost models that resulted in
estimates that basically projected the
same program costs.

This was not the easiest task to accom-
plish, but was much easier than I origi-
nally would guess. A prototype vehicle
fabricated by the contractor during the
Program Definition and Risk Reduc-
tion (formerly AD) phase provided
real-world costs from which to derive
future production costs. Both the con-
tractor and the government cost esti-
mators used the prototype fabrication
cost as the basis for their estimates of
system production cost in the vehicle
production phase of the system life
cycle. Reconciliation became a matter
of understanding the breakdown of
government versus contractor esti-
mates of manufacturing and other
contractor costs.

The follow-on action to complete the
first step in the process—the identifica-
tion of cost drivers and opportunities
for savings—was developed as a sort of
laundry list for further review and
analysis at a future time. (It is interest-
ing to note that the action officers
involved in the identification effort had
certain cost drivers that they already felt
should be targeted prior to the analysis.
Perhaps they were thinking, “Here is
the opportunity to cut out some of the
fat in the program.” It almost seemed as
if they had been waiting for an oppor-
tunity such as this.)

With the completion of the first step
in the process to lower program costs,
the PM, at the direction of the PEO,
called a meeting between government
and contractor upper management
levels. In attendance were the PEQO, the
contractor Chief Executive Officer, and
the Commandant of the Training and
Doctrine Command school assigned
as the combat developer for the sys-
tem. At the meeting, the PM presented
the analysis of cost drivers, specifically
identifying those cost drivers with
high savings potential. The PM asked
top management for a decision in
response to the question: “To reduce
costs, which cost drivers should
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receive the most emphasis?” In addi-
tion, the PM asked for approval to give
action officers the flexibility to
decrease program costs via changes in
design and technical solutions, and in
some cases, to bring up for discussion
a reconsideration of the combat devel-
oper’s originally identified require-
ments. Top management at this meet-
ing took the initiative and identified
the cost drivers for the PMO to focus
on, and specified, as had been request-
ed, the scope of further analysis.

Further, top management extended
the direction of further analysis by set-
ting what at the time seemed to be
impossible cost objectives for total
RDT&E and production costs. The
first objective required a 20-percent
decrease to the RDT&E costs from
what was the estimated total cost for
the Engineering and Manufacturing
Development (EMD) phase (RDT&E
after the Milestone 11 decision). The
second objective was to decrease
AUPC from $6.75 million FY95C$ to
$5.0 million FY95C$, which translated
to an approximate 35-percent decrease
in the estimated cost for the vehicle
production phase.

After this meeting, the process was
again down at action-officer level.
From the management-approved cost
drivers we were to focus on, the con-
tractor personnel developed program
changes with estimates of cost reduc-
tions if they, in fact, implemented
these changes. As indicated earlier,
these proposed changes addressed
changes to system design, technical
solutions, or combat developer-identi-
fied requirements. The PM called an
action officer meeting, with personnel
from the contractor, the PMO, PMO
matrix support offices, and from the
combat developer school. At this
meeting, we either accepted, deferred,
or declined contractor-developed
proposals.

» Accepted proposals were those the
PM and the combat developer felt
were in accordance with top man-
agement’s direction on the specific
cost drivers.

« Deferred proposals required further
analysis before these could be
accepted or declined.

Declined proposals, for various rea-
sons, were not to be further consid-
ered as means to reduce program
costs. In the case of declined pro-
posals, the government believed the
proposed changes would degrade
system performance or they were
out of the range of what the combat
developer could live with in terms of
requirement adjustments.

Follow-on activity after this action-offi-
cer meeting began with further refine-
ment of cost impacts of the accepted
and deferred proposals. Contract per-
sonnel developed initial cost impacts
for the accepted and deferred propos-
als. Government personnel then
reviewed the proposals to determine
the validity of estimated cost savings,
and in addition, which cost savings
proposals to include in program cost
models.

We did not incorporate all of the
accepted proposals into the cost
models. Part of the problem was that
these either were too small to make a
substantive change to program costs,
or data available on cost savings were
not adequate to provide costs that
could be validated during the cost
estimating process. An example of an
accepted proposal, which was not
included in the government’s cost
model, was the contractor’s proposal
to standardize quality assurance
activities across all government con-
tracts. This was in line with the spirit
of acquisition reform; government
personnel accepted almost all of the
specific standardization actions pro-
posed by the contractor. Unfortunate-
ly, in most cases the quality initiatives
seemed to generate only small per-
vehicle savings (as an example
$100/vehicle), or could not be suffi-
ciently quantified to develop valid
cost savings. As a result, government
personnel did not believe it was rea-
sonable to include these in the cost
models, even when these smaller cost
proposals were accepted for imple-
mentation.



In the case of cost savings proposals
with low per-vehicle savings, these did
not generate sufficient program sav-
ings to justify activity to accurately
identify savings achieved, to make
legitimate adjustments to the model,
and to maintain an audit trail of the
savings from the accepted proposal.
The PMO decided to incorporate only
those accepted proposals that were
major cost savers. To date, this seems
like a smart decision since keeping
track of the impact of the proposals
incorporated in the cost model on pro-
gram costs has been relatively man-
ageable. The PM organization struc-
ture provides insufficient resources to
manage cost savings proposals with a
marginal return: if 40 percent of the
cost savers generate 80 percent of the
savings, it would not be cost effective
to build the other 60 percent of the
cost savers into the model. This was
our rationale in the migration of
the cost savers into the program cost
models.

The result of the review of the contrac-
tor’s accepted and deferred savings
proposals was that the government
made final decisions about what cost
savers to include in the budget lay-
down. We added all of the accepted
and two deferred proposals with a
high probability of acceptance into
program automated cost models,
which are used to develop program
RDT&E and production costs, and
which would be the basis for budget
submissions. These plus program cost
decreases from a proposed multi-year
procurement contracting strategy gen-
erated sufficient savings ultimately to
accomplish the objective for AUPC set
by top management. This was the “do
or die” objective.

The second cost objective for
RDT&E cost savings was not met; at
the final briefing to the PEO, the pro-
jected cost savings came in at a 3-
percent decrease. The good news
though, was that in spite of the
trade-off required between design
cost and AUPC in accomplishing the
AUPC objective, program RDT&E
costs decreased.

Lessons Learned

Let me conclude this article with a dis-
cussion of the lessons learned that I
view as most important in using acqui-
sition reform to lower program costs.
Overall, T think these are good rules of
thumb for any PMO faced with similar
pressures to lower program costs.
These are my opinions; however, I
believe, based upon my experience
with the implementation of the Cost
As an Independent Variable (CAIV)
acquisition reform initiative, that these
are valid conclusions:

First, Get the Green Light From Top
Management. In order for the concept
of CAIV to work effectively, the deci-
sion to implement the concept and the
definition of the scope of the effort in
lowering costs must be a top-down-
type management activity. Many of the
savings initiatives incorporated in our
final program laydown were the sub-
ject of discussion at action-officer lev-
els prior to the initiation of a formal
action by the PEO. What was missing
in the past was the go ahead from top
management to further define these
and then implement the initiatives. I
must emphasize that the implementa-
tion of the initiatives would have been
impossible without management
approval. The scope of the initiatives
impacted key requirements of the
combat developer, the materiel devel-
oper, and the prime contractor, and
required their approval before the PM
could take action.

Acquisition Reform and Program
Savings Expectations. Standard
acquisition reform-type activity may
not necessarily result in big program
savings. For our program, changing
the contract quality standards had a
minimal impact on overall program
costs. At least for cost estimating pur-
poses, we were unable to document
substantial savings.

Cost Savings: Production Phase vs.
RDT&E Phase. If the objective is to
achieve cost savings in the production
phase, savings in the RDT&E phase
may not also be possible. In the case
of my assigned program, each contrac-

tor-proposed AUPC savings was also
estimated by the contractor to result in
an increased cost in RDT&E work to
support the production savings. The
initial briefing back to the PEO pre-
sented some savings in RDT&E costs,
but these were not even close to the
original objective set by management.

Cost Savings Actions: Periodic
Review vs. Ongoing Activity. If the
objective is to achieve high cost sav-
ings in a single action, then periodic
program scrubs will accomplish this.
Since programs seem to add require-
ments and costs as a life-cycle stage
progresses, I would think that the
most likely opportunity to find sub-
stantial savings would be just prior to
the next upcoming milestone review.
By “just prior,” I mean about a year
and a half prior to the review; this will
allow adequate time to develop validat-
ed Program Office Cost Estimates
(POE), which are requisite as part of
the milestone documentation.

If the objective is to ensure that look-
ing for cost savings opportunities
becomes a part of the PMO way of
doing business, then ongoing review
of program costs via the Integrated
Product Team (IPT) concept will
accomplish this. As a way to ensure
that costs will not escalate and to seize
any opportunities for genuine savings,
my PMO chose the latter course of
action. Toward that end, as part of our
EMD contract, we established a Cost
Reduction IPT, including the contrac-
tor, PMO, and combat developer
action officers.

Find The Right Software and Auto-
mate. To expedite the development of
cost estimates, it is important to get
simple and easy-to-work-with software
tools. The automated tools should
have the capability to incorporate data
and output program laydowns very
quickly. For the Grizzly study, we
developed RDT&E and production
spreadsheets using Microsoft Excel soft-
ware that broke down costs by cost
elements; as reductions were made to
cost elements, these could easily be
incorporated into the model. The
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production cost model further broke
down production costs into hardware
components, again allowing for easy
incorporation of reductions to compo-
nent costs. In addition, the production
model had the capability to provide an
automatic estimate of cost when
changes to annualized production
quantities were made.

Find the Right People. One very
important ingredient in our process to
accomplish the AUPC savings objec-
tive was our action-officer mix. Who
have you got to make this happen?
Minimally, you need a competent cost
analysis, and engineering staff. The
cost function must be very familiar
with the cost make-up of the program.
The engineering function must be
skilled in reviewing what the contrac-
tor proposes and “weeding out the
smoke and mirrors” in what the con-
tractor proposes as candidates for cost
savings.

Minimize “Creative Money Manage-
ment” Techniques. Speaking of
“smoke and mirrors,” don’t allow this
to become your guiding principle in
doing the analysis. At one point in our
study, a suggestion surfaced that we
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just do across-the-board percentage
cuts to the cost cells to accomplish the
cost objective. As an action officer
responsible for study procedure, I
argued strongly against this idea. At
the time I believed it was too early to
make any assumptions for savings
without a clearly defined means to
accomplish these savings. My sugges-
tion was to let the study take its
course, and see what the projected
savings would be using only decreases
to cost, based upon valid cost savings
proposals.

Ultimately, we managed to achieve the
cost objective with a minimum, if any,
of what could be called “creative
money management” techniques. As a
result, the cost estimate used to
accomplish the program cost objective
was the basis for our validated POE. To
date, the POE has withstood indepen-
dent cost estimator’s review. Expect
conflicts, but again, don’t allow these to
corrupt your methodology.”

Identify Where You Want to Achieve
Cost Savings. Finally, based upon my
experience and what I know of other
PMOs involved in similar efforts, if the
objective is to achieve savings in the

production and operations phases of a
system, the time to be laying the
groundwork is in the RDT&E phase.
The Program Definition and Risk
Reduction phase or before is preferred
to the EMD phase or after.

If you're trying to achieve savings in
the production phase, I believe you
just might find yourself scraping the
bottom of the barrel looking for sav-
ings opportunities. It can be done, but
it seems that since system design is
mature, opportunities for major
changes to system requirements/
design are much fewer than in earlier
program phases and therefore, real
high-dollar opportunities to lower
costs are fewer. In order to accomplish
cost savings goals in the production
phase, it may be necessary to increase
the quantity of planned savings initia-
tives since the savings initiatives might
not have the high-dollar values as
would be possible in earlier program
phases. As a result, you may end up
with an unmanageable number of cost
savings initiatives, which ultimately
you will have to execute in order to
accomplish your savings objectives.
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